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(54) PHOTOELECTRIC SWITCH 

(57)Abstract: 

PURPOSE: To reduce a response time when passing through a 
boundary, to enhance detection accuracy and to heighten response 
speed. 

CONSTITUTION: Relative arithmetic operation sections 16a, 16b 
obtain a quantity of relative shift in terms of right and left images on 
the basis of image data quantized by quantization sections 15a, 15b 
and obtain a distance L to an object 5 to be detected based on the 
quantity of relative shift. The relative arithmetic operation section 16a 
is selectively used for a high speed operatron/low accuracy mode and 
the relative arithmetic operation section 16b is for a low speed/ high 
accuracy mode. For example, the measurement in inner and outer 
sections of an area is executed by using the relative arithmetic 
operation section 16a for high speed operation and the measurement 
during the passing through a boundary between areas is executed by 
using the relative arithmetic operation section 16b after switching 
thereto. 
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ffiHttffgUlffi 16 a, 16 bfcfcSU 
^1 6b©1&mJl#3{£lt!!&W*£&ffiT (>t) 

t^s. ip*>, ffiWiHs^sgpi eattttttftia mm 

m.) t-F/8T*oT, fflPi«f¥M3^1 6 btei«*itJK 
JSttfflOffiHKfMOiJlffi 16 a, 16 bCDV^rftfcffifll 

w^mts m&mi 5 a, 1 5 b, tirasimaiSB 1 
6 a, i6 bRvmmm&Mm&2 uz&ixmi&zti 

ggmiSSggBT-feS. 1 8 tta^bffl 1 5 a , 15b, ffi 

mini? fiifflgfs 2 u tts^mssi 9&mmT&mmm& 
20 sifjaaiBi 6axi±i 6b*»&m**iifc»»a«i» 

5 * T-©ggfSS L £tfc£tiggiii9:5£g|5 1 7 bfeggHlfE 

i 9^a;trr*. i gttnsdffimmi 8*>e»©#x ^t- 
[0 0 4 8] z.v>%m,-*<< v3-c<DMW*mm 

a, 1 1 b£ji^T?gHl&tcK;HfcH&1&fcHSgl 2 a, 

1 2 b fclSffcSftS. »^bg|5 15a, 15bli, WJ 
30 ©Jffllgp 1 8 A»6©a^flsW^r*^S5IH"CHfMftlil» 1 

2 a, 1 2 b*?>fcti*$n?.ili^fi^ (JfcSftS^y^^ 
->) £M^b-T3o Bj^M^fflS^btt, iB^fs^S: 

^mmmz^m^^^Mti^xm^-it^—^iz^-t^ 

YbgB15a, 1 5btt, fflHj»flC«!l»»2 lfci-^TJS 
^^nfcffiPS»«lSg|5 1 6 aXtt 1 6 b-xfi^-fb^- 

[0 0 4 9] fflP)g#SiJfflI^ 21(t 2 ^©fflHiSff® 
a$B16a, 1 Qb(Oo%ifiib loftasiu fflBIAff 

40 fFu^^ai-r. ^jR^tifetans^aaj 1 6 axu 

16blt fi^bSP 15a, 15b fS^b«l^tifc 

2o©fi^b7 ; -^^fflsicit«tb, iwa^b^— *ft 

is v bi t*^sc $ -a- s © t s -r s m a b ^ — 9 <d m s 

t-ax£ttff u fflSi'^ haxfc»-3v^*«Wl 
5 * X'COmm LS«»U «IS>JM0flS 1 8 ^tB^^ 
S. WJffiiJWSPl 8{i, ggf5ILAsmt±iSgfflEi9:€^l 7f 

[0 0 5 0] (JSJUOa*— K i: i:©«I t) 

50 ^^.) C©<tac^ttl^©M'5eS 2o©*aHjg 
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WWMSt 1 6 a , 16b4tt5M^^^f CfflfSS 
a4^5©ttJB*fc:J:oTfflBi«IH!Hi»l 6 a, 16 

■cau fflw*i?«wsB2 ix-*gte&itiimmT<Dmmm 

WWMffil 6b*3^bTiM*« J E--FT?W-j||U 
HSHVftiJflltt 2 l-^/J>$)&tftl±lMI«StCDffiBiSI»«LSgP 

1 6 ei&miR\srmmwm*:— K-ctrci-rs. -f&t> 
x-mm-r % z t c <t t> > ns»KT?w-«iftff ^ t ^ icus 

[O O 5 1] ^Wfe^-KtO^^^fcbTJi, 3-3 

-c-n-sd-rs. sunt:, a& s«»iU7'rt T 
FT-itM-rs^ ^nw^ow^TttiesajBa*— ft- 

[0 0 5 2] ^-©^©iSMM-S^— F©<fr© 

&^±§-g-£^-ro 08tc4b'V>T^ 0«i^S^-f y^C© 

■W1MM* fcSsU 3te*;* >r v ^ C ttffi* K fc fc s Sl# B 

D«t t) fcffil^P^'J TART*fcfc;rWt^£a3;>JU M 
J£«fbT^S (-of), mk&Wlfc 5 ttiRIf BDjfifS 

tc b & < t *> * 4 v * c © a £ <±2i- > m ^ 
sir b t isasaas ^ - f t* §m a -a-titi+^-T- , s&®m 

Fltt2t i:&5<, 

[0 0 5 3] SS^»flECDa*S*x**— CD*— |» 

1 i»?,xij7R 2^|qij&»-c>-tl£i&b-ti^3fc-r-5£:, 1ft 
6 a fciliR bTi^ajfLa*- F i: U Wftttifett 5 

liiBDsaa-rswjcttiaE^itfflBjRiMDpfflai 6 b 

£3»RbTit5!»**-F £10 aab*irxi; 

TR2CA4fcWlJTOH*JMKI»l 6aSIRl/T* 

®^?**09t:piHB{C^1-o CdT% (a) Rx-VTR 
1. R2aw-t©«S|^BDfiDttHHe^U (b) fct 
(a) i:©{4Sg8^-r-^(±5^<*5©t^tiiB#©{5iB^^ 
U (c) tt (b) -VttO>«nfcftWfttB4M:5®|f'« 
teasm**"**^ SV^ftwU (d) F 
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©^Ybfts^u (e) ttfta^-f y^cctts^s^-fo 

B9C*ti^C, *«tH«M*536««E»BDSjlja-r« 
JfijBac— F (ttttl^SBt) Tfftf^bT^*. i&^BD 

*aab&«»m«#5A»tfttB*n, ^©«fei5a, 

1 5 b tfiiilfc&mSi 1 2 a , 1 2 bfclfc^a^ftSiiffl 

HttJMoasff i 6 aT-mmmnamzti, watimmti& 
ttstftttiM^K:«t!jfflBi*w»j»g(5 2 i ttmamfuom 

10 SB16b*»iRU ftMflE^-F OftHMMH T ) fc«J»> 
- Ffc«fc !3ia[^tB^5*s^UTR2rtt;SfeSg©W-aa 

mznx^mmm*- kcrs. 

[0 0 5 4] b # oTC ©*§-&£ (*v Sg#«iflKf©iS 

20 ftifitS*- F (Ct S tta«^**tiJ:& T-©S^:Bt 
&> 0 9 <fc t> 3 <fc 5 2 t+T i-3 
Ts *^W©3fcS^-Y v^-Cfcitl^ iWftK*— F© 

T{C Ao tzZ £ % 2 JS^P bfeB#(C^tBfi-^$rm^-r * 
<t a K b tzim.7, -i v its J5frgB#lffl # 3Tfc)5:S© 

*tlK K<D4BHWmoaiff 1 6b4 

fcs attttffiJHIOIttttMtiJIIIfflTicJt^T^ffC/hSV^ 
30 (t<<T, 2t<T) ©f< 8Eitli«lft5*sx 

•J TtC fe d i: & 1 0^*0 bfcBtlC^mft^^tBt-i 
3fcbfe?«»fl[ J E-FCD3fc«^'f ^^©^B#F^*S2T 
T*feSffli:lt«bT*), ^aS* s (Rl±bTV>So 

[0055] z<D£?t£W\7g.jjmzm^z>me><Dmzm 

1 2{C^-T„ El 1 2tC;fcV , >T i fcN 0{i^S^-T 'V^Cffl 

»u.yrARrtTftt*>e^feaj^ju sgstKjitifea 

40 3i'Jr^e>^pji>JrARp , ga5tiq]A^T^«;bTv> 

C©J;d'5:tt»ST-(^ *ttttl«(* 5 ©3te«^ 
-f 'y^C* i e>©Si^* s KC^CofeB$C, ^«X>T ^^C 
© tt5 f] * s 3h 7 ft ^ * > «^ £ £fb b ^ tt n ti^: 
V^©T% ^tB^5*s^BDtC^i£bfeS^^tt. 

^tbfj^5©g§fii4^MK(3aij^-ri.^SA s *So c 

50 tllC^So 
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[0 0 5 6] * fe, M^tH^ft 5 tftWffla: ij 7A 

R©rt^*£^gB^^£5Iii^3^fcfc09© < fc-5 

KmftMMfttKDfr&mm*:- f izw *> % z. t «w 

^> o 

[0 0 5 7] ffl£»*©g#S*l4*=©*-K 

tftffi*rf*5 #x iJ7RltftS5 -fettflNStfMa&flS 1 
6 a £5IiR bTiSSffia^E- F U «tfcttJ*W* 5 #ig 
|^BD?&3iiiaLT^U7R2{CA.5i:, fflS8S5»£Q.aSff 
1 6 b^JRbtiftMaf*- Kfc«J»>«l*.3. CCD J: a 

ftiw^*ffa:t>#*&»cD*asfeiai o tenner-*-. 
D^aiibfe*tfta^5*stftuj$^ -e ©it i 5 

a, 1 5 b tfiMfetftmg 1 2 a , 1 2 b£3l»j&Sft.5 
^SMSffMaSB 1 6 aT-*BBISW#UI£*u *&/±Jffil»J 

SQjSpB 16b £ iliR b> iKttft^-K (t&mJlWT) K 

<2j*mt>3„ ov->t% mmmwunmzn 1 6 b t «t 9 n& 
« ^t- f £ i *) mkmm 5 u 7 r 2 w t <& s g® 

7) fc«J»>*fcS. 

[0 0 5 8] bfc#oT £©!§-£■£&, ^Sj1B#©jS 
*B#M ("<*-&£>*>, S[tftttJ^5*SjiUTR2{CAoT 
£ JStftai 5 #xt; 7R 2 CAofeC fc£*n£-e-.5> 

f t «t attaf3^#a#3 n s * -c-©«*n# 

RH) tt, 01 0 J;D«-A»SJ;'5fc2 t + Ti:«:S. £o 

iaCLfeMX-f^ffli, J®*WHfflA«3Ti:5&«CD 
£J£«*bT\ J5&gff|fin#2 t + TtC$gi6|$*u b*>&, 

fes aw«mja»ita:tfta««HTt:tt^"r^*fc/h*v^ 

(t<<T\ i^fc, 2t<T) <DX\ fflbmrnft 5 ifix- 

a t bfciBiita^— H©3tm^'f y^©jfrgFP#ia# 2 t 

[0 0 5 9] C©£o&ffl£#ffi£ffl^3ifi§r©#!l£0 

«> mmmwmmsn 1 6 bizt skjwjs^e- f-cw-sis 

fT*V\ &»iyTAR©^g|5©^T-fcM§Blifm#LJi 
SU 1 6 a fc <fc £ MMHOMt— FtfffS9*ff &-5*-&fc:l3 
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7ARp«ilCA5^tit 01 1 tr^LfecfcoiCLT^ 

#BD©aat ioTiftjeaa^— k f& 

ifi X * * # c. ft&ALa *s pffg c 35. s . 

[0060] ;:ft}c*j-u ffikm><®i#.5ifiMmm ; E-\* 
x-mft-f&^v 7R 2 a^iftsaiLa^E- H-eaw^-rsx. 

UTR l^fqJ*»oT^»bTV>Si:-r5i:, H&ofc«; 
Ytttffih&So -©<fc?&*;#£01 1CJ;!)» 
10 5o 121 lCSti^C, StftiB^5^|^BD£ii 

*), ishmte-f mmmmT) nmftLx^*. mm- 

BD£jl3Mbfe«1ttBt;#5As^m$n> f©I§15 
a, 1 5 b ifiM&1km$g 1 2 a , 1 2 b tl5 

tfflH«»#iiia5 1 6bT-ffiw«»®Ji$n. #tm;iiB 

T«Ktt*«a4W*;5/)«3iiJ7'R 1 rt(cfe|,i©iftJiS 
^E— Ft«kSK-ffl||iB^* s A J tb*$n-So ^©i^fiJjK^E- 

i itmmmm-mmffl 1 6 a ^mjr u ^asaa^E- f 

[0 0 6 1] Ufetf-Dt^OiAfcli, «^3iiiB#©« 
«f«HH (-r&fc*., t»tH«5iSxiJ7RlK:At>T 
^e>^Hi^ff5AS3iiJTR 1 tAofeii:£*pfe-B-§ 

mmm^- h'iz^^mtnm^aifj^ti^^x<Dm^.m 

ffl) its Ml Ut)^^J;aC2Tt%5 0 iot, 
-©^-S-iCtt, ilSJtft^E— F©fflKSI^aSB 1 6b« 
ft&fflV^TMtfttB^ 5 #x >J 7tAot:k £tft*Q-T 
S«-&©JtS«F^rai:^b<«:-5o {fib, aj^©^-^<5"J 

[0 0 6 2] £©<fc -5 ^J^.(i013©^ 

^t*v^T, *t*tti»(*: 5 Yxmm^nta 

o T V^S^x i; ^ A R ffl[*|gP4^ j^Mma^E- F T'gt 
ffl SfT'fe o X V> Stt^lx U r A R ©^^NfcBTfT < 

40 [0 0 6 3] ?Ee4b\ d©01 SCio'SttaT-^il©* 

— k«i»*#sc (09) ■&mm-?2>zt&x%, 01 2 
©<toWiijf^H©E-raM^i (0io, 01 
i) %Mmt : s>z£&-B]mx'$>z>o 

[0 0 6 4] -DgiZs ±E*K0y©i&fifc#jtS. ±13 

^5fi^jT-{i> v>-rnt)«s#&a*.fcci:4sigbfe^c 

50 [0 0 6 5] *~CD^— K«JtJ|JL*3S;cDafcfi*»i 
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©M{BliCAK©B©^$M:l^2 2£§a/gbTV->5. •£ b 

MS*- K C «J !? &fc> 5 , ^nti^CD^T-ttiiS^a 
*— Ki;'!£S<fc5£bTV , »2> 0 d©«fc dfc*— K©1£f& 
xSStinti, i'J7R 10i|*5>tg#BD{cjgji5-r5 
1&&ffif3tt5#i£^0J©^»JMi3£2 2f*)T-t&t±l£ft-5 

(*y) ©*c*<b-rs. lot, c©»^cb\ 01 
©#;K©^ckD&-JiJs&i$ra#$£<&3. iot, 

HSfifJg*- H©fflWift»*!L3ias 1 6 b£Jt£fflV->fei§i§r 
«fc tlfcJfcSaftfclflLtSttJa:**^ *©4BHtt*«IM 

[0 0 6 6] ±§B©J;d&iilrt^£lS^£fTftfc>1±£fc«> 

5 ©tfcttlflUfcPPMIWM 22rt t flt^fc^ffi* ft « jfc 
g#&£„ CWi?M«2 2©t§AK# > iUS^^Ul-t 
- KTfCD«km(ft«OlffllHVx t (Vtt*tftliJ*Mt:5©Sf 

I&itS) <fc £&j£vn ho 5 c: i:T- 

AK^Vxt — ® 

^t«£tftWbTV>3Ig*SLl, L2, L3, 
(Ll-L2)/t> (L2-L3) /t^tbtsRto 

[0 0 6 7] —7^ ^?fflSH*£2 2©t§AK£j!2;< 

£ft3o C©^-a(C{i. El 1 5 t^t"<fc3(C. JfogrB^ 

I>ic4t), &#©3»j£#JI?>ft&<:&S. ^j||^2 2 
A K > 2 V x t 

TO2T^;6:5. t£oT> fffl«a2 2©iAKfcbt 
«U 

Vxt|AK|2Vxt •••€) 

©®iffirth&s<fc-5£?fc«)3©#if£ bv->o mu 

5ilfc-r<t5^*«!)TV>fci:bT*), ^7'j/*<SCio 
T^Kli&KtfAK/ (2t) J;»)fcao*>©#SS#BD 
£3Iig-rsci:4>fctK *©»&CttJte»«p|BIB:2Ti: 

b*>u ^aa* s S5R^ns**©sB&tiis;^ 

B§8S i: ffi* B#©8BI6S i: ©gyi 4 X- # 5 2= (t >b £ < "T 5 Z 
3RSftftV>©T\ J&^B§^*S2 TT-fcO^Cfc^fcO. 
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PHk&H&iCJ: >K ^91**2 2©«AK*ft«-r*BR 
Jc*u ®S©#fc<fc-oTfc«>T4>igb3£*.>6i;V'>. 
[0 0 6 8] Ell 6tt£©<fc-5&*-F«J8i;L;«rsS£ffl 

^■5J®-&©r^js^^eit-^ot^ -f y 5^ c *> 
TARX'i£*>m^&mtizti, «WBDj;»)*»a^in 

^T-{i;*7{i^#tii2;$ft-5. «E#BD©Hli^t: 
(iAKO^««ai2 2*»H"C*?) % K±AKT-i«!|*Jg 
t-KHtOtJ&^ft.S.fc^ici&oTV^. ^©.tdtc 
10 -Tftfcf, S^f±5^5A s ^BD$a^-rS^©^B$ 

[0 0 6 9] ogC, mE.<D^e— K«Mft*.;£iC©Pltt& 
^- 5 „ Cffl^iCffl^-^tt), B&48LJ1*— H 
0iU7R l^?>ii5*tfi*-K©^UrR2^1j)-r5 
«WBD«tHi'J7R HPJlicBAK©^ 
»«2 2SSf}\ f 9W* 2 2 TJlMISt- K 5 » 
toSi-Mc-rtifcf, Ell llCm-t&ofc^ fo&V&ffl&t 

offiMmnwmsb 1 6 b^w-fc/Bofctt-gij; ?> 

20 fifclfilJi *©f§Httltta3££B 1 6 btzll* 

[0 0 7 0] ;©fl^c*, ±fe®5$*>b<li@5S£?S? 

fc-T J:oC^Sy^*S2 2©iAK^g)l,©WS b 

Oo 

[0 0 7 1] CftlCftU MftBDfr^mm'E— K© 
3i >J 7- R 2 (i fc ^iflj 2 2 £ IS It 3 £ t OUtmifiH V ^ 
£©#SC©»&fctt^»1W«2 2fcfc— ^(C©^IS 
ItWi+^T-feSo 

[0 0 7 2] 4&8Mi]*rt*5©&INaaVtiU ftS 

30 >y^C©ffliJK«lt6*ipJffl-rn«^t:W-^SCii: 
#T-£-5©T% &&M&{*5©i|£S&j&KV£ft«gu t£ 
•W»KVCjiBl5T : PSI«*2 2©BAKftiiMHlE"r* 

t fco^:b■r^)«fcv^. Witt, ±Ba®SC^»€«ftiltfet-«t 

[0 0 7 3] (?Mtttt©MAK£8ti@R|g£©Hft) 
^S^-Y y?-C3&»6«afttB«i*5 *-C©ffi«ffl«te*H: 

mmm^ 1 6 a©»j^ns z2tu -azmm*- h© 
fflHWwaaaJi 6b©«u«»sssz i fc-rsi:^ zi 

40 <Z2T^5. ±E : P«*«2 2©*iAK* 

Z 2 < AK 

»tH*f*:5 56««flSiBD©tu«AK©^«««2 2 HAS 
ifttM^-f Clls ♦@H}«#5Q ! ag|5 1 6atiJ:o 

TjaaKiM^bTv>s*» % ^©.taicia^-rsfcs 

tB^5* s ^fflim^2 2{Ct)AoTV^'5;V^(c4)^eJf>^ 
SiJ^HZl, Z 2£cfc-?TfH8JB&8i* s ^BD£jtg;t 

50 ^ASffi^ftSChasfc^. d©i-5H*lAKS:ISr^1- 
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1 6 bvmmztizox's ssJfjK^&s. 
[0074] mmmwinm^(Dmtiimmtm^mm.t 
<Dmm) ±EcD«t'5^ mmmwmmm 1 6a«/jN2;& 

^tBJSWt, T CDM*-S 2 oC^MSff^agPl 6 a, 
1 6 b 3 WTOi-SC-r*. 

409311 6 a, 1 6bfc#V^TB\ lE*«U»Kftl5]± 10 

tsmtztbtsttummt, -i ttizmm®<Dm7£*m\ * 

©¥^«£tfctBS§&ti:bT^£. JWWfcv^i:. mi 

8 t^-rt@iSjg»Maa5 1 6acDiii7D-0ioc, 

a^bffl 15 a, 15 bA^a^fljT 5 — **«fc*a# 

(S3 IK Jl^bT*— ^fcffiWjR*ftaibT*iSS/7 
MX^^K) (S3 2) % «IJ/7 HX*6««m« 
f*5*-e©Bg«iL£ff-SM-5 (S3 3) „ Cfflggg8§t# 
* s F/r;£[a]»NA£&3£T-±l3©S£ifel!5&b (S3 

4) % Bfje®*NAfc:aiufee>NAfflcDffiiB5 !f — ^©jpis 

ffiSsRto (S3 5) , m^Iir-^ J: LTflS'JW 20 

951 8^taij-rz> <s 3 6) . mmmnmm&n 1 6b* 

SPl 6 a£:fcfc#l&^ N B |i:%otH5. 

[0 0 7 5]«e-pTv -©«iJ^[5]^Na, N.ftS&fcii- 
ftfcf^ «a«8!©i^#*fc1-ai:fcfcfcffl^»«*>£ 

<b-r*. fflnstifflaas 1 6b©««ia»N» 
sffinsuiumis i 6 a©ifj^[Hi^NA«fc o < -r 
ntf (Na<n b ) , mmmnwmmi 6bttttiBra»iT 

[0 0 7 6] (ffl n j»»5!lsa5CD'(4«g kl^b^lkffl 30 
Hffi) ffiMftfMnaflSl 6 a, 1 6 b ©tfcf±JJll8 £ t < 

1 6aCiolt5i?ftSMS;APai:U fflHSUNOJl 
mi BbCisUai^fliRlSAPbkt^i:*, 

APb<APa 

[0 0 7 7] 119 (a) (b) K.&*tl-?tlBi¥fcm 
lASAPbtAPa (=2xAPb) O^Cov^Ti 
^b^OBM***— * (Jtffb^— 40 £^LT^3. C 
C£^LT<^3 <fc?lC, a^-fbgyiAPAS/hSoSif* 40 

tftmn&flcsoftftiEfltfcBa-e**^ s^YbMHAP 
< & s £.v.mym 5 (omzjEmizmmx- £ & < 

A P #/Jn $ v % {5 £EMftttlM£ ALtt/hS<*:S. ft o 

Slfflfc^— ^©a^MySAPtf/harWaiTJ:^ ffl 
HStJMQAMft 1 6 b©*^«l£AP b&ffiHftJMflA! 
SCI 6aO* : Hb«ISAPaJ;D*>/>S<-rntt«tV'>. 
LA>U 02 lfcjjv*-<fc5^ I?fb««AP#/h$< 50 
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j&sfcaaa^b^-^atfJt^-rsfcKxctftttji^Wtt 

[0 0 7 8] Cffl«fc5ic2-3©fflH?S»£!Ulg|Jl 6a, 
1 6 b©a?<b^^AP a, AP b £>1£Z>—o<D 
£M@2 2©70-EfC^-T. ISd2 2 (a) tefflMS 
IMHI*1 6at*»t*lMI*ac*^U 122 (b) 
tftHHStJUfflieil 1 6bt«»4ffl3l*Sfe^-r. *1H 
StfMltiltt 1 6 afc^TtiU a^Ybge 1 5 a, 15b 
fr^a^b^-^&g^SAA,/* (S4 1) « N STflsM 

isaafc&frfcs (S4 2) o coa^bgR^stjicaa 

a^b**— **2"TMM& (S4 2a) » o 
OT-EH}£EAL (S4 2b) , SVif(br-^«2fif 
"TS (S4 2c) &©-C*£3. a^<b^— ^£ 

•r?.i:«ffiaA s 'i>^<^5©-r\ -©aso* 2{gu-c 1 

Ji-To ffiRMffftHttl 6att;:©«fc$fc:«^bK** 
tfcfclKSflTKiS©** <3&ofc«^fti7 s — 
TfflW»**frfcoTfflES':7 b«X*#M> (S4 
3) % *|E^7 h«X*»&*ttffl<»#:5**e©ffiieLft 
(S4 4) \ in*lg«7*— *tbT*IS'J«iJ»Sl 
8-N(±i^-r5 (S 4 5) „ -A\ ffiglSISiltagB 1 6 b 

»(S41, S4 3)«fflF/7HX*&«tttli1Wt: 
5£-C-©gg$L£5R«> (S4 4) % COIE*?*— 

muffligei 8^tB7j-rs (S45) . d©te*> mmm 
»mmm 1 6 a©i?MiA p aitmrnmnmrn^ 1 

6 bOlf Mi A PbiH7<§<%5. 

[0079] mmmw9Rm&<D&mt.mmvy?-k.<D 
ie*T?a*fflES'7 h«x©ws«&#'.h;*w-fttta 

V\, ffifflH#SC-ett2o©H«fettffi»l 2 a, 12b*> 

ffcy— »Lfci:S©Bfc5':7 ha 
Xi:lT^5. C©i:^tSS->7 MXCllliffltt 
mill 2 a, 1 2 b©Hjith:>.y^nl;:3?LA'>o S£^T> 
tISI>f!ll#L3lSI5 1 6 bOJWjSAstiMjg^SO-agP 16 a© 

g|51 6 a{c*5ltSIii«ti , >y5 : -^nai:U^ mmmW®>m 
gp 1 6 btCiJltSiffl^tv^Srnb fc-f 
n b < n a 

[0 0 8 0] 123 (a) (b) (cf^ H^tr<y^*Sn 
bfcna (= 2 x nb) ©Jg^C-^Ta^fb^©!!^ 
■7 s — ^ (a^-fb^— ^) ^LWS. "T-^LTl^ 
■5<fc^^C^ H^t^^n*S/^$V^aif^tH^«:5©^ 

*«lH«Iff5©*ftIE«CSaT?*a:<5Q5t)x 
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OKS*t*Sffl2->7 MXClltf^g CCD 
ffi«*iB»il A L 5. gggSt&ttSfifJK 

b^mmmwm-m^i 6acDisxtfy?naj;')&'h;* 

[0 0 8 1 J £CD<fc5K2o©*IB8jfSJ«!l3IgBl 6 a, 10 
1 6 bCD!IiX^y?na, nb&S%?,t5- OCD73& 
*H2 607D-HC«t. 02 6 (a) fcttBWSg jf© 
SgfSl 6 afc*JJt4ffla*iS&3SU 02 6 (b) fcfcffl 

©agp 1 6 atC^TfcJu ST-fbgB 15 a, 1 5 b*»5> 
m^tr—P *tt»&A/« (S 5 1) & ■XI???-* 

fftftffjfcoT zmxftcD*^^— ^cgEjft-r* (s 5 

2) „ 2BX«©S^b7 ; -^lc^-rst(i > lo* 
gcoS^-fb^— *£*i"TT *M-T5 2iljXcDa 

1 6 a«iHXt?y?*&£ftfcS^b7 ; -*tcSr5v >1 T 
«H*l|lftfT«R^"CffiS>>7 h*Xft*K> (S5 3) % 

(S5 4) , CinkEK? 9 — ^fcUT«WMW»l 8^ 
mtj-TZ (S5 5) . iRilHHflil 6bC* 

v>Ttt, BXKy?*ifcH:fT&fr*i-*\ tfc*ii*n&* 

(S5i, s 5 3) % mmsy hBLXfrt>mkiiim{*5 

£T-CDgggtL£jJ<*!) (S5 4) , ZCDSm?— *£*JS'J 
ffjffilgpi 8^a*-TS (S 5 5) . &i>, 02 6 (a) 30 
T-teU 2nb = naffll^fNt* ! v nb<naT$>tl 
fcfj;<, nafcnb©it(±Rgi?&V>o 

[0082] aemmmiwmm) -oMummmmm^ 
mm i,xfommm<z>mteztmmnmm& 1 6 a, 1 6 

£L, §^I/>X1 la, 1 1 b CDM^KKV^nn 
«fc»5 

L= (L o • f ) /X — <X> 

T-fc5*>£>, ffl5->7 MXOlMAXht^i:> 8§ 40 

A L = — (Lo • f ) • AX/X 2 =- [L 2 / (Lo • 
f ) ] AX 

t«t3^tvSo Cft<fc»)ggfflllllM*£D (%) ^-r-s 

D= | AL/L | xl00=100AX-L/ (Lo • 
f ) 

*>y hscDMMAxtr^n^nit^j-rs. 

[0 0 8 3] Ifctfot, BElttmSXD2:tt4fttb«>^5 50 
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i:©g§8tLi;©ISfiHiv 02 7 £^-t «fc-5&ii:8|2 3 , 

*CD»SAXtJt0>JU-r^*©"Cx t!2 3ttiS^2 4 
<fc £ £>M^AX#*tV'>ig-&£7nL.TV'>.5o 30Difi^2 
3, 2 4fSfo?ns <fc -5 3 2o©fflW« 

fUtta&16a, 1 BbfcfBHL&i:-*-*^ ifil^2 3 
T-^fc^nS^tt^^-r^fPil^fflKSIIP^SgPl 6 afc 
*ttSU i£^2 4T-*fr£ftS^tt£*-f 3iB!l#fflH}fS 
JMGSas 1 6 bl;Mt5Ci:t:%5. col/tfffb 

mmmv&msb 1 6 b j; d i>&-5. 

[0 0 8 4] Istfi UTv 02 7*f,^5J;aiCv Ktft 
W*H* 5 £ -C©ggjB L jWE^fifSfl-T! HUE* LCD® b^*£> 
£it^Tg§Bti*M*D{;i:/J\;*<;&oTV->.S. -TffiCilS: 

*j/B-rs^ 02 sM^-r .tatcu ;g>&ffii<©gg8iLx 

<fc !3 fcffi^t^t?tt«H«JWB«» 1 6 a (HSI2 3 JC 
16b (BIS 2 4 SfflHSifcCi^ 3rffc© 

je*»uttflEtt«4:s-rjc:Lx.fc t) *iE^ffl#-c«Djfc$s 

B$f?5£$S< t"-5Ci:A s 't*§2). ftSX -i >v ? C cd 

«^:*mffi«ILBaxK*|-J»bTffilKRII*DCD«*«*» 
Dmax<h?££-DT</^:t§£-t.r(±, 112 9 C^ti^C, 
ffimSlffWaSfS 1 6 a£fflO-TBgffl£g^*D = Dmaxi: 

St»l*DttDiaxeiTCft9, froIILxSI* 

[0 0 8 5] wiiibfcio^ titmmm&mtezm 

©£-735$£2-^ L<<±3otJ.±m^-o-t)-&-5Cli:*) 

[0086] (^auM^c «t sfflii«^«iaa5cDa«?) 

3£>£J§'J£Ote«*-f y?CD?i|5E0!l£0 3 Ot^t. -CD 
MX^f y^-EfC&oTfcfc, SElBSilM^DCDil 
©«M«JMa«SB 1 6 a, 1 6 b SlilT* »> , -©« 
*CDffiH}»*Ma^ 16 a, 1 6 bcDd*>, £:©***© 

mmmmfsmffl 1 6 a, 1 6b£{£ffl-r3#>£\ 

^Kiotl^^S J;-5K;bfe i fe>CDt?feS. mz.lt, 
SBJX>f v?2 5-^m=i-Kfi: it), ^^&ffiR8lff 
feffillSWataSB 16a, 16b #fflH^#*J»gB 2 1 

£ <t M#? ^ n «fc o c -r s . 
[0 0 8 7] c*i£<fc^ ffiffl#j&«iftattftB#-r*» 

^^tbS^5$fCDggS6^ji£V^^ic(i, t^tBi^W 

t (D^mmmnrnM^ 1 6 a 

V^K»K*XD SS*-r5^^^m^)i*5 ST'CDgg 
gp 1 6 b£iItR-f£;r£:#T£2>. SfeCFA (7r^ 



(12) 

21 

[0 0 8 8] ±IB#Siafi0tt*Bu #*;*>f 

fefflBI8l#«LSSP{c«t-5i^Stt3S:V>. 01*. tt* iiSii4ffUl 

b gp * t» i3 & * & «t a t u t * i v a c 

[0 2] (a) (b) (c) (d) ttffifflH#5£fc.fct) 20 

ia^© -rna Sr 5 ®a ^ ^ ^- s hit- 5 . 

[04] tftm^aBfc^«FMi:©8l^*ift^1-S0T-fe 

<£> o 

[05] (a) (*^*fJS©^*X^ ^^©ttJ^J^-f 5 > 
^fc^^m (b) fcj3fe*yW tf^OtfttKDgfcifeflV*- 
0T-$>So 

[06] (a) l±J«jjMD!3S©*«^^ v^-©lB*4"f S. 
>^£^tm (b) tt^m^-Y ^^©tB^7©^bS:^ 30 

[07] *#BM©— Sfett«fcJ:*3fc«^-f yf-©S3fc» 

[0 8 ] ]«*»S©gg8lfiiJ«A s ^S«:V^^©-^J«r^-r 
0T-&£<> 

[0 9] sBfaa^ffcHSiiiie^— Hctzi»)ifet>4*sc© 

UiB^glT-feoT, (a) ttxijr, (b) ttfcH&ttiWjs: 
©tfcffiB#ffl{4g> (c) iiffl^^>f ?>y, (d) tt$B. 
a^e— K, (e) (i^S^'T v3-<Dliil}%7n-f<, 
[010] -^r©^ U TT-iS^a^e- K 9 , fl&2f 40 
©3i U TT-lSWJS^- Kfc^St- K«Ilft**^CDttW 
0T-fe-=>Tv (a) (i^UT 7 . (b) &8ftfttHtrt*©tfc 
ffi^©ffig, (c) ttffi*;*^ S.>£\ (d) tt#UI^ 

— h\ (e) v^©m^j&^-r. 
[011] — ^o^yr-cfcjfij&ae—pfcfciu flb* 

ttiEt*ilt5aJiB^0-efeo-C, (a) Iix0 7< (b) 
tt^tJB^©1^ffi9#©ffigv ( c ) tttti^* -f ^ > 
^ (d) fcMQJi^e— h\ (e) (±MXY^f©(ilA 

£svr. so 
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[012] swaafifcjSttflE^-Ktiajoifttoa^a; 

[013] -^©aiUT-eiBJWOffl^-Ki:**), flb* 

£ *-&©— 0»J £ ^"T 0T* $> 3 . 
[014] 8HNUI$£ftttK%— 
(DUL&tt'tmmm-Tztb^X. (a) lii>J7, (b) 

tt**m«#©«m«FofiiB^ ( c ) &mt>* <i k > 
*\ (d) {iiaa^e— b\ (e) \i.%m.^ vmm-ti 

[015] m±<D*9Mm<DM<Dia£.m&*mt9i-t&-fc. 
to©0"r-fes<» 

[0i6] i^i±©*^sfflv^T*i*tB«»**ta-r*» 
[017] — ^©^'jrTfiaaijyit— Ffcjfco, ffe# 

©si U T-eHSttflEt— p s^e— K«Jtfc*.3&SC©at& 

^SJB^-rS0T-3&cT, (a) ii^UT, (b) fi&tft 

tu«*©tfttBNF©ffiSs (c) $ 

(d) ttfflS^E-K, (e) tt^S^-f >y^©ffii3S:^ 

-r. 

[0i8] «M»[iMDa»cD««*wo-fi(s**-r7D 

[019] (a) (b) tt«^b«H#/J^a»-&t« 

[02 0] s^bKH^KtttftmKH^on^&mn-r 
s0-eafe5o 

[02 1] a^b^MfctftttiMIK8i:©8l«*^-r0T-«. 

[022] fflsstscfflfSaBJc^ttsa^bKHsaft^ 

i*£fc#(2^S£^t-:7n— 0T*&£ O 
[H23] (a) (b) ttB*ir*^aM*Stt»^fcB 

& o 

[02 6] fflMSIff^gB^iSl^TBISRtr^^ftSfte) 

S #) CD ^ ^ S ^ f 7 D — m T* £ £ o 
[02 7] Sg«^^2:ttlftm««£7®]Etth(Dnffi 

[028] ffln«»^ffl©«?)«iiL*aftttW'r*ia 
[0 2 9] «n«»^»©sijft«5»**«sftKror 

[03 0] *«W©*6tgU&^Sfi«|CJ:5Jte«X-f ^ 
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